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METHOD AND APPARATUS FOR 
AUDIO/VIDEO ATTRIBUTE AND 

RELATIONSHIP STORAGE AND RETRIEVAL 
FOR EFFICIENT COMPOSITION 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is claims priority to and is a continuation 
in-part of US. Provisional Patent Application Ser. No. 
60/618,209, ?led Oct. 13, 2004, incorporated by reference 
herein in its entirety. 

FIELD OF THE INVENTION 

The invention relates to digital audio music, and in particu 
lar to methods and software for media creation using stored 
media ?les. 

BACKGROUND OF THE INVENTION 

Managing vast quantities of audio, image/picture, and 
video ?les for use as source material in compositions is a 
challenge to musicians, artists, video editors, and so on. Find 
ing the right source material in a time-ef?cient manner such 
that the creative process is not disrupted is challenging. 

In addition, over time, artists naturally ?nd source material 
that Works Well together or they create neW derivative mate 
rial based on existing source ?les. HoWever, remembering the 
relationships betWeen the materials is also a challenge. 

The ?le system for most computers forces artists to arrange 
source material in one manner or “facet”: a hierarchical 

arrangement of folders and ?le names. If artists Wish to cat 
egoriZe a particular media ?le in multiple Ways, they have to 
Waste valuable disk space by making duplicate copies in 
multiple folders. Maintenance of multiple copies becomes 
tedious if they are modi?ed or otherWise changed. Hunting 
through many folders for the proper media ?le is not time 
e?icient and can disrupt the creative process and ?oW of the 
moment. 

SUMMARY OF THE INVENTION 

In general, the invention alloWs ?exibility in the creation of 
audio and video media ?les. Audio and visual ?les may have 
attributes attached relating to themselves and to their relation 
ship With other ?les, leading to more ef?cient storage and 
retrieval for non-disrupted composition. 
More speci?cally, over time, as artists use audio and video 

authoring softWare applications according to embodiments of 
the present invention, the relationships betWeen the source 
media ?les are saved. Later, the author can e?iciently recall 
Which ?les Were used together, hoW they Were used together 
musically or visually, and generate neW personaliZed compo 
sitions from the information, either manually or automati 
cally. 

In particular, a “media manager” may be employed to 
accomplish the above tasks. The media manager may prefer 
ably be a part of audio and/or video composition softWare or 
may be a separate stand-alone application. 
When the media manager integrates With the composition 

softWare the same alloWs artists to scan their hard disks for 
media ?les. The location of each media ?le found is recorded 
in a database along With many attributes of the ?le. Artists 
may then add metadata in the form of “tags” or comments to 
each database record. Tags may be thought of as keyWords. In 
an embodiment of the current invention, a ?exible user inter 
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2 
face is provided of a “tag tree” or “keyWord tree” that alloWs 
e?icient searching based on groups of keyWords by placing 
them at different levels of the tag tree or by reorganizing the 
tree. A ?exible searching mechanism alloWs the artist to 
locate media assets from many “facets” such as: tags, ?le 
name, tempo range, rating, musical key, duration, keyWords, 
etc. 

The media manager may also track hoW the artist uses 
creative assets over time automatically, assisting the artist in 
later editing efforts by alloWing easy recall of the relation 
ships betWeen media. The types of relationships that may be 
stored include: media ?les that have been used in projects 
together, media ?les that have been previeWed for possible 
use in a project, input media ?les used to create neW derivative 
output media ?les, etc. 

In contrast, existing “audio jukebox” softWare such as 
WindoWs Media Player track the most listened-to ?les and 
then automatically create a playlist for them. HoWever, 
embodiments of the media manager alloW storage of media 
attributes and relationships betWeen ?les in the composition 
context. For example, over time, the media manager can build 
a history of media that the artist has judged to sound good 
together. It can also store hoW the media ?les are edited 
together, e. g., Which tempo is best, Which musical key, Which 
type of video transition, etc. This data can then be used in 
conjunction With other algorithms, described in more detail 
beloW, to synthesiZe a neW audio or video composition. 
The user interface employed by the artist to express their 

media search is important to the e?iciency of the composition 
process. The media manager according to an embodiment of 
the invention may present the media assets in a grid mode, in 
a multi-column list mode, or in a thumbnail vieW. In the grid 
mode, each roW is a media asset and each column is an 
attribute, e.g., tempo. The artist can then select media assets 
and choose to “FIND RELATED ITEMS” and choose the 
type of relationship to use to do so. The results are shoWn 
immediately and the artist can further ?lter the results by 
adding more criteria to the search, e.g., tempo range, dura 
tion, etc. 

Integrating the media manager Within the composition or 
editing softWare alloWs the media assets to be previeWed in 
the context of the current project, enhancing the e?iciency of 
the editing process. 

Advantages of certain embodiments of the invention alloW 
media ?les to be organiZed With complete ?exibility, alloWing 
classifying and searching for media no matter hoW folders are 
organiZed. Other advantages include the use of customiZable 
tagging, alloWing organiZation of media ?les in many differ 
ent Ways Without having to duplicate ?les in multiple folders. 
The use of tags, custom columns, searches, and advanced 
searches alloWs organiZation of even a very large collection of 
media Within a single library. 

Other advantages Will become apparent from the folloWing 
description, including the ?gures and claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shoWs a screenshot of a user interface of a project 
according to an embodiment of the present invention, shoW 
ing a media manager. 

FIG. 2 shoWs another screenshot of a user interface of a 
project according to an embodiment of the present invention, 
shoWing further details of a media manager. 

FIG. 3 shoWs another screenshot of a user interface of a 
project according to an embodiment of the present invention, 
shoWing even further details of a media manager. 
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FIG. 4 shows a more detailed view of the search panel, 
showing a tags pane and a tag tree. 

FIG. 5 shows a dialogue box for adding ?les to a media 
library. 

FIG. 6 shows results of a search employing one tag. 
FIG. 7 shows a dialogue box for an advanced search. 
FIG. 8 shows a drop-down menu for a routine to ?nd 

related items relative to a chosen ?le. 

DETAILED DESCRIPTION 

A user may start a new project in a number of ways. Once 
started, the process of adding media to the project may begin. 
One way to add media to a project is via a media manager. 

Referring to FIG. 1, an audiovisual composition and editing 
application having a user interface 10 may have a new project 
12 graphically visualiZed along with a media manager 14. 
Media manager 14 may have a number of sections or columns 
appertaining thereto, corresponding to attributes of the media 
?les, including media ?le name 16, user rating 18, associated 
tags 22, comments 24, type ofmedia 26, beat count 28, tempo 
32, and, referring to FIG. 2, root note 34, sample rate 36, bit 
depth 38, channels 42, ?le format 44, siZe 46, path 48, copy 
right information 52 (see FIG. 3), and so on. Media ?les so 
organiZed will in general also have ?le attributes and meta 
data. Such columns may be customiZed according to the 
dictates of the user. 

The media manager may be initiated “from scratch”, i.e., as 
a completely new independent database. To create a new 
media library, a button 54 with a pull-down menu may be 
employed. When a new library is created, a default tag tree 72 
(see FIG. 4), described in more detail below, is displayed in 
the tags pane 63. 

Each media library may serve as an independent database, 
and multiple libraries may be employed, e.g., to distinguish 
media from different computers, or to distinguish media from 
different users of the same computer, etc. In any case, the use 
of multiple media libraries may improve performance. 
A different library may be opened via the same button 54 

with a different choice within the pull-down menu. 
A media library can also be a reference library available 

from a third party source or vendor. Tags and custom proper 
ties from the reference library may then be applied to media 
which is newly-added from other sources, e.g., using “ADD 
FILES TO MEDIA LIBRARY” button 56. 
A reference library may also be employed to search for 

media ?les that are currently not part of a stored collection. 
For example, a user could search, using any of the criteria 
noted as columns above, for a particular type of sound in a 
reference library to determine if a purchase, from that refer 
ence library, is warranted. 

In general, panel 58 shows the SEARCH RESULTS for 
whatever search is noted in the SEARCH panel 62. A more 
detailed view of the search panel 62 is shown in FIG. 4. 

To add media to a media library, the button 56 may be 
employed. Button 56 opens a dialogue 60, e. g., that shown in 
FIG. 5, which may be used to search for media to add to the 
media library. Tags and custom properties (if present in ?les) 
may be automatically added from ?les using checkbox 66, or 
?les and folder names may be employed to apply tags using 
checkbox 68, or both. For example, in the latter, a loop saved 
in the d:\loops\drums\hi-hats\ folder may have the tags 
DRUMS and HI-HATS applied when it is added to the library. 
Some synonyms (and variant spellings) may also be 
employed to resolve discrepancies. 

Regarding tags in general, tagging helps in the classi?ca 
tion of media ?les. For example, if the user wished to keep 
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4 
track of loops played by a speci?c instrument, they could 
create a tag with the name of the instrument and apply it to the 
appropriate loops. Similarly, tags could be created for genres, 
moods, seasons, client names, locations, scenes, performer 
names, and so on. Tags may be created to customiZe the tags 
for the user’s needs. Tags are a fast way to search a media 
library, and they may require very little disk space. Tags point 
to speci?c media ?les with which they are associated. 

Tags may be saved in the media library. If a media ?le exists 
in multiple libraries, tagging the media ?le in one library may 
have no effect on the other libraries unless the user saves the 
tags to the ?les and uses the ADD FILES TO MEDIA 
LIBRARY dialog to update tags and custom properties for all 
?les. 

If it is desired to see which tags are associated with a ?le as 
tags are being added or removed, the tags column may be 
dragged in the SEARCH RESULTS pane 14 to the left so that 
the Name and Tags columns may be seen at the same time. 
A tag may be automatically added to the tag tree upon 

commencement of a search. The tag name may include the 
date and time of the search, and all ?les that were added or 
updated in the library may be marked with this tag. See, e. g., 
tag 74 in FIG. 6. 

To search using tags, the user simply marks the check box 
orboxes in the tag tree 72 corresponding to the desired type of 
media ?le. For example, in FIG. 6, a search of media ?les 
having the tag “CINEMATIC/ SOUNDTRACK” (tag 76) in 
the tag tree has turned up a number of ?les 78, each having 
CINEMATIC/ SOUNDTRACK as one of the elements in 
their tags column 82. 
An advanced search may also be performed, using 

ADVANCED SEARCH pane 64. By clicking button 84 cor 
responding to “ADD NEW SEARCH CRITERIA” criteria 
chooser 86 is shown. A variety of criteria 88 may be chosen, 
e.g., by dragging to the left to pane 64, and the parameters for 
the criteria 88 may be chosen by specifying values in param 
eter 92. 

Related items may also be found, for some facets, by click 
ing a button, e. g., button 94 in FIG. 6, which then speci?es the 
search in the pane 14 to only the values corresponding to, e. g., 
a beat count of 32. 

In a more systematic way, related items may be found for 
any particular ?le by choosing a FIND RELATED ITEMS 
menu option 98. In this option, ?les that have been used 
together may be located simply by choosing how they were 
used: whether they employ the same source media, whether 
they were previewed in a project containing the selected 
media, etc. In this way, the media manager may track how the 
artist uses creative assets over time automatically, assisting 
the artist in later editing efforts by allowing easy recall of the 
relationships between media. For example, over time, the 
media manager can build a history of media that the artist has 
judged to sound good together. It can also store how the media 
?les are edited together, e.g., which tempo is best, which 
musical key, which type of video transition, etc. The types of 
relationships that may be stored include: media ?les that have 
been used in projects together, media ?les that have been 
previewed for possible use in a project, input media ?les used 
to create new derivative output media ?les, etc. Other types of 
relationships include those related to particular settings. For 
example, media may be related by the amount of a particular 
type of DSP audio effect: chorus, reverb, brightness, satura 
tion, motion blur, etc. Media may also be related by a certain 
range of rendering or quality settings for the codecs. Media 
may further be related by whether they are simple or complex, 
as measured by the number of audio buses or video cuts, etc. 
Media may also be related by style, i.e., a style name could be 
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applied to various styles, and the same may be employed as 
metadata for grouping purposes. For example, styles may be 
smooth, aggressive, etc., Where a video With more than four 
transitions per second and a tempo of at least 130 bpm is 
de?ned as aggressive. The above-described metatags pertain 
ing to the history of the ?le and its media relationships are 
herein termed “creation attributes”. 

The artist can then select media assets and choose to “FIND 
RELATED ITEMS” and choose the type of relationship to 
use to do so. The results are shoWn immediately and the artist 
can further ?lter the results by adding more criteria to the 
search, e.g., tempo range, duration, etc. 

This capability is related to the integration of the media 
manager With the authoring softWare. The authoring softWare 
may keep track, using metadata, of the creation of neW audio 
or video ?les as Well as What source ?les and settings Were 
employed to create it. 

Tagging neW loops may be done in a systematic Way so as 
to match the nomenclature already in place in the library. In 
particular, a neW loop may be added to the library using the 
ADD FILES TO MEDIA LIBRARY procedure described 
above. Tags may then be dragged from the tag tree to the ?le 
as displayed in the SEARCH RESULTS pane. This action 
applies the tag to the ?le, and can be repeated as desired for as 
many tags as necessary. 

Other aspects include providing an “AUTO-PREVIEW” 
button (see button 96 in FIG. 6) Which, When selected, Will 
automatically play selected ?les. If multiple ?les are selected, 
they may be played back sequentially. Integrating the media 
manager Within the composition or editing software alloWs 
this feature, e.g., alloWs media assets to be previeWed in the 
context of the current project, enhancing the ef?ciency of the 
editing process. It should be noted that in this context pre 
vieWing is more than simply hearing the audio clip. If the clip 
contains musical metadata, embodiments of the audio com 
position software may automatically adjust the audio to the 
same tempo and key as the project. This integration is an 
important advantage over simply storing audio clips as in the 
prior art. 

The invention has been described With respect to certain 
embodiments. For example, the media ?le attributes, their 
relationships, and project composition details have been 
described as stored in a relational database technology. HoW 
ever, the invention is not to be limited to those embodiments 
described. For example, the media ?le attributes, their rela 
tionships, and project composition details may be stored in 
any type of database technology that alloWs ?exible querying. 
More generally, the invention is limited solely by the claims 
appended hereto, and equivalents thereof. 

The invention claimed is: 
1. A method of organizing media ?les in conjunction With 

a media authoring application on a computer, comprising: 
populating a media library With a plurality of media ?les; 
associating With said at least one of said plurality of media 

?les at least one creation attribute of the media ?le, 
Wherein the creation attribute is based on usage of the 
selected media ?le in conjunction With the other ?les in 
the media library or in other media libraries; 

storing the creation attribute used in said associating step as 
to the at least one of said plurality of media ?les and as 
to the other ?les used in conjunction With the at least one 
of said plurality of media ?les, in said media library; 

searching said media library, the searching based on the at 
least one creation attribute; and 

vieWing the results found in the searching step in a media 
authoring application associated With the media library. 
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6 
2. The method of claim 1, Wherein the populating includes 

searching a source of ?les for media ?les and reporting the 
results of the search. 

3. The method of claim 1, Wherein the populating includes 
broWsing a source of ?les for media ?les and recording a user 
choice of media ?les. 

4. The method of claim 1, further comprising associating 
With said at least one of said plurality of media ?les a tag, the 
tag corresponding to an attribute of the media ?le. 

5. The method of claim 4, Wherein the media library is a 
reference media library, and Wherein the tag is chosen from 
tags Within the reference media library. 

6. The method of claim 4, Wherein the searching further 
comprises searching based on a combination of the tag and on 
a textual component of the plurality of media ?les. 

7. The method of claim 1, Wherein the searching includes 
providing a tag tree Wherein at least one tag is chosen and the 
searching automatically occurs based on the chosen at least 
one tag. 

8. The method of claim 1, further comprising advanced 
searching said media library Wherein the advanced searching 
includes providing a list of criteria, enabling a choosing of the 
criteria by a user, enabling the user to choose selected param 
eters, or a range of parameters, of the criteria, and performing 
a search based on the parameters of the criteria. 

9. The method of claim 1, Wherein the media library is a 
neW media library. 

10. The method of claim 1, Wherein the usage includes: 
employment of common media ?les, previeW of the other ?les 
in a project containing the selected media ?le or vice-versa, 
derivative ?les, ?les that Were rendered to or from each other, 
?les that Were chopped to or from each other, ?les having 
effects Within a predetermined range, ?les having rendering 
or quality settings Within a predetermined range, or ?les that 
fall Within a predetermined range of complexity. 

11. The method of claim 10, Wherein the effects include 
DSP audio effects. 

12. The method of claim 10, Wherein the range of complex 
ity is based on the number of transitions in the ?les. 

13. The method of claim 12, further comprising naming a 
plurality of ranges of complexity according to the number of 
transitions in the ?les, and Wherein the searching said media 
library includes the step of searching based on the named 
ranges. 

14. A computer-readable medium, encoded With a com 
puter program, the program for organiZing media ?les in 
conjunction With a media authoring application on a com 
puter, the computer program comprising instructions for 
causing an apparatus to: 

populate a media library With a plurality of media ?les; 
associate With said at least one of said plurality of media 

?les at least one creation attribute of the media ?le, 
Wherein the creation attribute is based on usage of the 
selected media ?le in conjunction With the other ?les in 
the media library or in other media libraries; 

store the creation attribute used in said associating step as 
to the at least one of said plurality of media ?les and as 
to the other ?les used in conjunction With the at least one 
of said plurality of media ?les, in said media library; 

search said media library, the searching based on the at 
least one creation attribute; and 

vieW the results found in the searching step in a media 
authoring application associated With the media library. 

15. The program of claim 14, Wherein the populate step 
includes searching a source of ?les for media ?les and report 
ing the results of the search. 
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16. The program of claim 14, wherein the populate step 
includes browsing a source of ?les for media ?les and record 
ing a user choice of media ?les. 

17. The program of claim 14, Wherein the computer pro 
gram further comprises instructions for causing an apparatus 
to associate With said at least one of said plurality of media 
?les at least one tag corresponding to an attribute of the media 
?le. 

18. The program of claim 17, Wherein the media library is 
a reference media library, and Wherein the at least one tag is 
chosen from tags Within the reference media library. 

19. The program of claim 17, Wherein the search is based 
on a combination of the tag and on a textual component of the 
plurality of media ?les. 

20. The program of claim 14, Wherein the search includes 
providing a tag tree Wherein at least one tag is chosen and the 
search automatically occurs based on the chosen at least one 
ta . 

g21. The program of claim 14, Wherein the computer pro 
gram further comprises instructions for causing an apparatus 
to perform an advanced search of said media library Wherein 
the advanced search includes providing a list of criteria, 
enabling a choosing of the criteria by a user, enabling the user 
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to choose selectedparameters, or a range of parameters, of the 
criteria, and performing a search based on the parameters of 
the criteria. 

22. The program of claim 14, Wherein the media library is 
a neW media library. 

23. The program of claim 14, Wherein the usage includes: 
employment of common media ?les, previeW of the other ?les 
in a project containing the selected media ?le or vice-versa, 
derivative ?les, ?les that Were rendered to or from each other, 
?les that Were chopped to or from each other, ?les having 
effects Within a predetermined range, ?les having rendering 
or quality settings Within a predetermined range, or ?les that 
fall Within a predetermined range of complexity. 

24. The program of claim 23, Wherein the effects include 
DSP audio effects. 

25. The program of claim 23, Wherein the range of com 
plexity is based on the number of transitions in the ?les. 

26. The program of claim 25, Wherein the computer pro 
gram further comprises instructions for causing an apparatus 
to name a plurality of ranges of complexity according to the 
number of transitions in the ?les, and Wherein the search of 
said media library is based on the named ranges. 

* * * * * 


